f aJxJI yJL jja j jJ&mJI 4jjJL£ JaLai jl ^3 ljjI < u 111 iliL-JtLauyi Jj—jI 
J* <JjfJ ilULxWI dti <f£jbLiS IS jjAa Uu,US (*t\ufij y ill j <£—jjjjxJI v° 

(j* J±JI ubL&J • 4jJL^Jyi S \ II fill/ <-> j—*JI jjJ—j i < <>y/ 1— jj 
i jA J*l j P(j-** / jj&l ^ ffJI yi iffaAll* (jjLuj < ( i It tl — i jj* j qj& 'j—JlL^I! 

Jjfr. jlSJj yJJ cjLaV) <_y2XJ J*oj gjJIj (fjkJI JL±* £aaLjia}\j i-jjxJI jLS J* JJLJI 

.fJjJI &yL±A ijjjl (jj.4lvi.4JI J LfJ JXJI LaIxJI 
(jl ^ La sJjAa>-a «Ua l^C ^^JJ^J t jj3jirt'iinrt\l l!)IjIj£3 £J jlail ill q £-cJj 

4_iuj ^» .^jj 600 -il-aJj ^aJJ&VI Jj-qjJI JjVl jjjji'inj (jjj 1 ^<*. Aj^lxJl jjju<a*]l - ■ aS 

.^f!450 Aiua <> IjUJ ^Ul ^JJjJjVl 4.^<p\l Ja-oC. j$i t^lill j.^il U ^200 

(j-o (_> jL La Up-aj Jlalj llijJi ^J^- LjC. ^jJAjSfl (j-a ^J^SlI ^il «JI till j\ 3 (JliLa Jo 

'I'it JJ jl£ 4il ^jmVlll I^A ( XJ fc j^o (JJtlj l till jL-ixaJI jaZ. (JjlflU ) (J^ C^°j ' UJJ S jl aJ 



. 15 ^ pM-l JL* . J t J ^yjl t UUl jjij fJbJl <Jj L J " 
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e-Lu J jjAj iJrtiVimVl Jc ^ic ^UJl jjall J j — > «-) .. i d j — Vi r . ^1 j — Si 

jjUA? ^ Smilovitch (j^jU^ a^I JM — ^jc-j^ l3j J J*— fc 

A3 ^J>JI J (j-jiill (_px»u Jxij" :«Uj3 J j CjWIcoVI oAA Jlo *l jj JiJI ^1^11 4 — SI jjLi 
AjjjxII ojLjaaJ liilij i . aSj _ AjAaJI (JjLUI <aUa5 \j>>xXi £- jjJai. ^ 6 jl j — <JL) Cj — 

jL-a ji tijjji jc t_i jxji ^^uj 'ujj^ ^ v y^j t) j — 1-3 — 5 1 - ) — * ^ — ^ 

^IxJLl La (_5-i-aJ IjajOwI ijjAll J juOj^oI I 

i^^JutxJI Iaa tM. Wat CjIj gj jx^lij- Jjij jUxJI (> I joa n_iUjJj jjc. ,> ^jJl 

Jl LiLpi Jj-ajj cllilc ^jLaaJl ^L-VI Jxiaij jij jl jUt J JU j—UJjjjiM J ^ " Li_jj" 

<_jaJ jllj .Llj iui=o jjj'UII liA JaUSj j Jj > J ^X-VI jjjUII Ax^l j JA3 t> i>-jj«j11 
Jo V] Jaj Mi <ull^ tliiJ J * jl£J U . J^ill til <j jj-ju J U_ak 

. (3) <ijlj 

■ . tAjJjjJI 4ilS!ill J UjJjhj AjSjjC.VI Ailiill jjJ ■ ^>-) Jja. jjAiS ^IjII j_>=^I Lcl 
VI ^ La tj»^cj J Ailiill jl ^jiiuidl c-l jl (.p 1 ^ (J- 3 ' J*J*"I (J^Li (>> c^J-alS (jAikJ 

kill ^uljll ^Jlll Jl fC jll liA J jjVnum ^jx]l jLuoiiL vlui£ A3 Aj-j^J^ ^— 

dil ji" ^jx^ a££ ^Ml ^uaUJ JuaiM J t M. P;cssncr LP 

S^"^Ui\ ^1 Jc L^U i Jfc j LjJ > JA\ 

:aJ jL f jkSI ^jjti" At^^ Jc c_i ^Ul RTaton cr 1 *^ 1 liA -"J ^) 

JS Aic ^LuftkJI UljU^ii e-iu^aaJj ^jSIj jl iajii. Jc. ^Lj ^ jpJi ^Ltll jLj ^-ljLail i j h) 1 1 0— c" 



.377 ^> i /- < ^i'j -i* j x.^i . j < j^ft' 1 
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V" : JjL dua. i_>j*ll J ^j^-^il t>yi o& ^Ijjj ^li Carra dc Vaux ja jj I JS I «i 

<.4aAx1\ ALi^JI J Ailalail AjA jaII tilt j tASjUJl Ajjijjjl lilt ci-^ <j' ^ >" u' 

LuJ J£ JJ u j*Jli .(jjj&VI je La* ' (j* jISjjVI tiilij i^UiJI .iLJjj 

(J- 3 *-* Jj «UjC JJ L^jlc IjkiU. jll jLijjll fjkl jl JxU VJ jof-jlc- t«j Ltjij—c.yA jj 

.( 2 ^U jlua^ j UjjjL dVUJl 

^° j.^ * (^-*J 'U^- JJ-^'j jj3j "'"t""^ l A-ullc. JaLuji J doLu J1I SjLdll & lil t 

Ajjj*]I S j LjaaJ l ^Jbu ^1 lifc ^JJj -^J*^ JLj^- i^alill t_u^a*jllj t^ubl jll J$-aJl tl fci 3 

AjLu<aj Jl (jaJl IjJ j3 tAjC j^jaIIj jLpJI jiL I j jaaj .13 < jj^jjjl j jJjj&uuJl jjo I j_lj 
Jc- f$±a j£jj tA^LaijVI SjLjaiJI frljj J Jclillj jJj-all ojjJ I JJJjl Jj ^J*Jl fi*ll I jjbuaj jj 

ujj* ***J j 1 J *j ^ U j gjill J.Lc Bon jjjjl eili-. cjllall 

^w^ 1 J Jjij 'grO*^ ^ J u— & j^-^ (i-i— W. Durant 
Ij^ U> Vj a£UI ujj^ 1 d& J t^-yi jSill t> AA^d U o-Jj" ;"oj l --—w 

•Uifcill ^ <jj^l ^ ^MuiVI ^jjIj ^ _ ^ ^jl jll jjSlI a^-clsj _ j*iUJI jj-Jill 

jij VJ tS-lJ*!! ^LoLlII ^ jj 03 j» jkJI (j-a Laic 1^1*11 ji>>JJ-aj j_a3 j*AUa,J l til jjj ( a 1 

^1 LuLi ^ jiiLiJI Ioa jjl£l pi _ Jiillj a£ jjc. ^lill ^Vl jihll Jl Atl jJI d^a 

Aix CjA^I gj^l ^JiJ)l\ ^al jll jA _ j^cj J _ ^ili jjJI jjjhil jl£ jjj _ L^jA ^1 I; - jla 

G. Gruncpaum ? jj* ^-sl^ j^ jli Jlldl .l^cl^jj L^> jk ajjj*11 ©jtjaaJI 
jj Ljjli aojLII fJ kll U" Jji djoz, ^jjcVI Allc jl£ J t> , m J ^j_^j 

J!u - 3 ^ — jj-*-^' W^- * LJa j3 C^-^l c£ _A^I J%-SI j--«-v<.i J^jlu-Vl j* A^jAj U ^tJI aLi 

pjk. t> C^JC-VI Alk La Jc ^jjL^ jXaLouall cULSM jJO^lall ^1 _ ^jcVI ^iLJii 



■ 437 ^ j JjL* i.yj iJjj jj ^Jh^ ^ i^jjl ijUu- ^ 
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^^u g j-> ■ ojj jjjula (c^ 1 J^ 1 ^) Wi 5 >M J (t^Vl <-iiU\> ^c) WAfc^J £4J-^ 
ti f\ jll li* J L* jl J*lj jj^ jji jj£j :A£j liiaJI frAj J f*JJCj <^iil£j i Ju-aliill 

cUia^l Jc JxUjII j iAjc jjJs jaII j jLtaJi jc H j n-ll j y S i W <j nU * j_* 

jLj & Jla jj^Ji £ J>« ">-JJjJ La (J^wJI Jjlj f — 1 J >-ll jl JJ_ C 

_ cjjjJI J\ — \y>&j :<JjjL j] i>jl±iija. dIcoI U A.hfliJ flaj (j^alij U— H.G. Wells 

jA jj£> jl iffcjJ (AjJall S^UI) j^Ujftl flc e> sT"* 

jl£j ^jJI JJ Uuljfrb j£ X«u^ £kA jjL j* jjj£ .U_jJ o-— ii 

jjalj Jj (Aijjx-J LllUkaJt L-Uouai j-a 4iiUaj jj^jiijj * JJ-^t JU*U jj >^ J 2 " 

AjjjJ ^iUioll * Jc ^LojV ijU^I ^jU* t> ?J*J *M ^LulS vIjSjII 

j 2 )"^. ^ic. L_ljjtJI jlS t<iaijlJill l$J ^jiJ jM 

^1 ^UJl ^IjM ajs UILl* t jLj ajSJ l_iaj ^ui JJ >.! £j> s^Aj u 1 ^J* 51 u-^j 
G. Jlj . j .r Jjij 'lWj^-V 1 i> u^j^j j^^^Jl J^j J 

4jli ^X^VI JUcVl • jJI 1 JL. j" :"cijls» J j^l" c^-i--^ 1 4 - i] > D.Bcrnal 
f jLJI c-jjLi jc^j&U^^Lsclj LjU -uj* 11 — ^ c^J 1 " i/-* 

. (3) " jLu- jj j>^ii JUc'l j jjuilj jA\ JUcV o jlji 
j^ ja Ajl jx- ^ Mineralogy jjU-JI ^ JJ J^ Uajoj 

VJ .,,\JI " jl^Vl" J ^a i^Lplj jj J j*J JJ Aj3 Aj-UI SJjxil tjjU* ^JJ Sjil?. • J^ 

j^ ^jjxll Aic j& AjjIjS J jj ^ill J~*all J >^ jijU JjL t J^J cs — 1J 

jU^Vij j^i u-i J u^-^ 1 *tf> ^ ^V^-V 1 ^ J ^y— 3 * 

l_i jUa.Vl <->IjS j* 'ojliVI Jc OiA? jjU. jjJ^I j>i>JI j^j -M^ 1 f»Lu_^l 

jjU: cAjLsJJ jj±> ajs jU jJI jibll jj Ja^l Jc ji i jli^JI j^hJI jc j^ 

^ ^ jajIj j^i i_i j^UJl ^ic J^ jUjj j£ti ^IUa jl£ IjJ -UJ liia IjJ ^l^il 
Jj iULLixj ilSc V diliVi^ ^ UiJ AjjU jj CjUI^ j- jjUJI jjc Jc J^jI U jl 

.430 ^ t-tiji* jjy jtyJ* **v" 'fjtti'js* -j^j* if)i~>yi ^ ^ 

.267 ^ 2r <jtt~* j-*-** ^x-) 7 ^y 
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A=k ^jJ] JjAJaJJ iLjJLa ^^iJl 4j-eaLa. sjj^JI (^.jijJ^JI £-;Ja jll (j] — 1 

(^Juj jjjL 500 ^ jbjj La) Combrian Era-Prc ^ <JjS La ^jL* ^ c _ jS _ 

j j j <JjL) jja^>.o (j-a ClujSu J3j Goildwana U! j-ii^. SjU <v.iC) 4 a the. SjL-JJ (3—° 

_ja ijiij^ji ^1 ^\ tBawcincnt Rocks i^cllll jji-^a L^k. <J — iia'l <^ — iil jj± — ^1 

. i . i'o-v\l i *13j dilj ^ill _jl Jj>^ J 4jutill "Lu^j jil jj% i^ill 

LS J_oiaJI ^3?^' c/^) *S^.>>*^ J"''^ <v> A^Luia 10/1 tj-a ^-l^SJ La eJC-Ull jj-^in (JiJjj^ 

*La.LoL« j/1 Ljajl J» >ui LaS .^^a^-Vl ^P-^' (_LvLuu e>\ _}lj-aJ <j3jjuJ1 «:! j> i <-\H j frlltui ajjj^ «Li — ^1 

e I ■ ,-.11 |jjj^»al ^lill j t, ilLua ^jic j^-iXa I J^JJ ^3 f.La^i]l (JJJJ k-a-ail jjl Li aIc I jl j 

(-JjjlII (jl (Ji L*Li li->H-sj Vj c^cjjIjII oj jj ,>, gJ I Jj-aVl (j* (jjU-aJI (j — & t_J — jSjjJIj 
l ■ uijj]| j l (jxj jJllli (jjij ^jlc Ijjl^ t<Xl^xll djjj^JI 4_Uj ic-l aJil! 

. . . . <jl _)^?' J s-^iiSj bjjlcl\ 4-a^)SjaJl 4^a 

VU JJ I jilSu t^-aJJ^l jLx^Vl ^L^al ( yaUJ j]| j^xaJl 

j»Lui!l Lijia. [j-ajJl i. t)n*i\lj c-liuill j LaOjoiVj tijl^JllI tJal _j3 (jl (jC. !^L-ia3 tLjic Ija J 



.261 - 242 t .u- Jjjiijjbi i^jjsu ^UjUli r/; 
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.Auiijc-all jla>a>Vl j.« ojlli^j AiuUa (jc ojLc ^ ^ill Aajj^II 
Jja^u.unftll j-c (jjj3 jk) j^ill "jk«ijr (jJJ jU^Vl i-J^ L*-^— c-j — 2 

A_ullc JaLj jl AjLJI l^i jll jl 4{jilxuJ! ^lc ^a aoaIuJI ^ijU-o Ai* IjjuU j — *il jl 

^3 j U . a jV ^jaJ Aji La£ t^' jlxuljl Llllilj-o j* (J^J J_p^* t—AjS jl£ «\ ii jjS J uOmJl 

i . u£I I j* ji£ aJI L_Luaj ^ill t 1 jjj <3ii :£ t_AjSLil liA jl j — kll <_j_lcl j 

Ph. Hitti ySa. ■ , uLa jJ&J J jSjj . JiiM j 4-^ Jill A£ ja> ^ AjjLJI JfcljJili t> lAijjJ 
ASc JS jA\jllj± j^umJ CA&y l1jjI£ A^v Jill j*-ac ^ajj jl JjSj :" 
jc Jib V ta-ic ^JaiSlI ©Jbu j< j A» n.^i j^Jl jj j£j iij tljilS AjII IjjaoiIc Uyj — a A — 1UJI 

ijlol <j jjui (jjoji _ j^U-Jl ^ic ^JalLj Aiu t>j — ^j*^ fl*^ Jjiil < -«^ I jij 
c.LJc ^i _ I jj^alj jl uj j 'u^ J^' ^^jj jj*^j f»* v J*^' *U1*1I jl j ^Lijjil f— 1*11 

^alLa jjUJI ^lc <_ilj>* ^jjc lJj& ^aSi jl ^Jalj Jjsil 11a cA^j J_*Ij 

aj3 jjj c2u^ jill a£ j=u Ajj Jib ^jkll ( f 821 j — a 206) s^^JI c« ^j 1 ^ J— 

. (4) » LuJaB _p-u jli jJl jc 'jS' ^ ^ ^ J ' J?^ U^J ^3Jtf ^ 
ililjill >~x£ y± ^jj j^Uxll cU^i j- ^c- J^- 'ch**^' JjS»iy -i— a — 3 

^5 tj j«JI ji lAoiU jJI J j~aVl ^1 j jV^Vl j j^UuJI f jlc ^4 ujj*1I CLiL_il> j v — 

j jUicL _ a^ Jill a$j=>. jc _ jU jJI jc. ^Uj JU^il Ioa a^I ^jU- Iji^l 

^ ^li jjM jjjIjII jc l*LUI AjII ^jj V jjJ Jx-aVl AjjlijJl *U«Sfl oiA JL« ^>-=wj 

.i_jj*]I lie jAn-dl ^jic 

ji Lulc c-i^J Ail V) i JV^VI A^Xa; jx ftt ^ ^lc _ aU j JjV — jlMlA jOj—I i-lj 

ji V 1 ^J 3 ^ d W-*'^ 1 l> J W^^j I>**5 *^ ^ JJ*^ ^ajj 

;Aj.hi\i ojlA UaiJl 

^ ^jUjJl J~aVl CjIj ca^jj^II jU^Vl j^Ux j—o ^a_c jjjj jj : JjVl j-^Vl 

jl jiuujjl jC Mii j^lxAll 



.393 ^ i2 £ C£*U Jjjy 'JH" • J "^j* 11 gjtS^ 
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• 4-a^. jjll A£ja. «U3 CJ±i ^311 ^^jujLijiJI jj^ajJI ^ V] lg-J fic- ^^Ic I jj ^1 t_jjxJI ji ji 40 jjc. 
Ala 4^j*]l ^1 Cjkj A3 "jjiiiVj "I'lmo^ll" j "^laJ!" Jla tlaJ jli Jllall ^ic j 
eLa. c^^lj i*LLoLJl djlilil jjjj <_5j^. (_^All <~- Jj»nU <yfn t-La^jul! jmc, (Jj3 iAjju j «j 

<j*Uili AjjjxJI ^ I^JjUj La l$J A^jJ AjjU_jJI eLuaty oAAs ji ^ JjIaII j 

"(J^aJaA-aH" 4ji (jJaxjJI £Ji.jj3 "lllulAaJl" Lol ^"1$,a1I" jA J>L»Mj ^<AJ^xl\ 'jj^ u ^'" 3 * 

.<%j*11 

4-ijjjiJ| ^j^lx-JI cLajJ j-a JAc i-J^joU jAj Oj^l J<«Vl <j* (jJajAill ^^Ic jAj ."^IaII j aVl 

.cAiill Jib jjVl ^ a1«1uu dill jU ^.jjjVl cAiill Jj ajjxJI ji 

aJ) Realgar j^LjJI j ( 5 )" (J ^JV jjii* Gypsum <j*f?JI jli JH<J1 Jn ■■) ^ ^-j 
aJ) Azuritc cjjjjJjVI jA*-a j^j*?^ (ija—* "jUll j" <LJ (^jjjll ji--^ 

•^(ijjVl <jA*JI (jjl ^JJ 4_loij "(JjjVl" 4-aK 0* (5*"' ((jAajll dljU 

JJaIIj t j> ^i» . 1 1 di!3 Jj3 ^ic Axal*]! L-ijU-all (ja <u j^L V jas ^glc 1 jjl£ i-jj*JI jji <, j ^ia j 
aIU 

^Ijjl ^ u^J^' ^ J^'-^ j*-a«ll ^ A^Lpw (jilt ^331 _ j\jLu= J_j 

.^cJI ^jlillj L_uill jjLijillj LjjjUllj A^.jjjll Jlo eLajuoi l^J3 lIiJJjj A3 (jAljuaJI 

:j&lo?jl d-jLi^a^ jU^>jjJ1 

ji A*j i_A 440 Ai*- t^JJj ^ j (jilt j lAajjaJI ^-al jjjl jl j i A 35 1 



.553 ^ ijtUi j-lAi 0 * 

24 pJj ^jS'/ 141 ^jU lit— j Jji'i SjjU-L yuli ^Ji t ^Ji .l* ^ ^u, ^ iL »« ()s >>. $'/ ^Ji J JjUIi rj -J* ),SJ 

.-Al4l5i~~ 
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.E.Sachou jU- ^Ufyl jy,r...,J * jJa /aJUII jjjSil j> aJUI jOT t5 ^ A ll 

^UVl jjJS^ott Lbji ojii %il ^jIj ^ (j-UM £>j ^^il AalSM J*Lu 

. jl ajui 

<_jLuoJ1 j 2lm.^JI ^ jaJ j c_u£ l+uij AiJl ^ j ."^ j»jJl j aIj^JI ^a ^j^^JI uj^ 1 -^ 1 " 

" -jT- "11 <cLL-o JjIjV f j$ i^l" l^-jl>ic f ->j7 > ni l j 
^ia ^Jju IjJ Ijli ( J jiia j Jja* j-aj -Ljlii^j (j* 1 ^» ^ JJ^ <^Ail>» *-^J — ^—$J 

■ m<1 1 jl^c. ^ Al3 " jAl ^=J1 4i_>»-a ^ jALltJI" — j ^JjjjJI <— >^ ' — 

(j jJajuuJ i ALSaJ j 6 J^i ^^ic j3jJ A9 j tJaiS <_J_»«i ^jUa jlr^* tjx AswjJ V jl t&J j SL a l l 

2lLu< ajjIoj*!! UijUJl SjSta (j-L^o ajuIix. ^ pLj tS.Krcnkow j£H fJL- gj^Vl 

(3) 19ip 

jUbl jL^a J ^ jjSi <.^JA\ o^u aL> ^^iu ojlilcl : JjVl 

.4^JjJj (15) j i^ipJl J ^-iS/l ^UJl l^it ujiij 

4> jjj£11 j£j Jc. j^Vl jjI ja j «nM I >-^i> ^jj^l 

SjUj 5ail jail CjIjVLj » j\j l >g . Vi >. m i^jS j^a. 



. 7J s> >f i i y^c yu y ' i?-> tr 

.272 ^ nfj&f* r u ^ t&jxUj** 1 ^ 1 
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AjlaVl JjjS <> frUlxJl AjIc jAj 4 JUI jl £-1^1 (JJJ— la <j_C. <jAi_Ji3VI jl 

J) jlj Lajjc j ." j-iL^ail ^ jj" _> AIjAiJI vliUUi.nJ J Jtfl L« jAj tA^kJ! 

LojSoa^. tj^lx. (jc. ^lij ^iaLJI AijUtA (j^uu :uU A3 — jjjaJI (jl j — >j ^-jj — wj t" j — aU^JI 
^ ( u jxil Uj.mU) i-jjc. ^ill (_j«252 — IcV5) taA J — ftlUll tjv_^Vb 

CjI^ j^I £jl jj" ■ ijii.^ <i l-jIjUI jl£ ;> m^L' ^ >J (— * 410) jjjj^l 
jj L_> j<Uj tJuu jj Jl <_Aj£ jjc. jjall IjiA J-a J] £ii jJj" li* JjjjjII £ — ^ jl A— 3 j 

J£ J ^(aJI ^1 Ji^JS ^jji j$^» j l^a £ jiil ^ (aLuiS/lj jaI j?JI J) ^-^1 (jL* — J 

e_)jiu t jJ jjua j] aJULo j»j i jjSlj]! a jjjiIj (jjjA^all ^Lal tjjjiill jjLji ^j^a e^J — >-*»j I « 

Loj iaL ^1 «Ul V] H— ImUJI jj JjUaC Jc. Jj jull ^llal t jjjJjuaJl <jjjA t_l — iUkJj 

aLuxj L-LoilaJ I " tjJ JjlkxJj" I^JjjjjII JjL .CjliljiJI j-a «U9 La © j!&1 4ic Jiiij _jt «U3 

Ui . (3) "l)3 >-la ^ Jlj ^!>ll JIcj <ji V] ^Ul li* ^> -us JiS! ^jU^Vl ^L^a 

jj^V * jl^j AS_^i3 J j _a_A j 

J jaJxll JJC.J J j^lall (j^J jjJ-ojll 4 - i ^J '^JJC- J^J 4-" (j^ L>* L>^' '"^ 

ojjS ^ JJ I ^jC ^wajS L$'j^ " JJALa^ll" J ^ . »M >a j — lailj — J — Aj <-!)! i]j-ail (j— « 

(j-a ^1 ^oj (jC. ^Uij j\ H_JjaJI ctaLtl! j-a {.jiLuj (j-aC ji 4jj i^Iax (j — t &j ojlj uiluit 

.A-aA.jlaJl (JLllilj-aJl 

^^C j t j^i-ijl J] i_J jjuoiftJI (jC t_Sj JJ JjjjJI dixij J31 (_jLu*iVl ^Sjl (j — «J 

t( _uajL-aiJl (Jjl jiwj dliljiJI >_ul _jJo ^j-a eljfail <j.<l«Jl (jjlscJl Ij+J jA '-ijij L^ 1 — U 
j IaaV I ojL>J Aa3 .^waJjSlI jU^VI U>J J*jj ( - r J ^l ^j^ja ojLail o j3j J tlillaJ jllj 



.217 ^ iJjLJ> jJLall 



„ (I) 



.217 



(2) 

<.h 

(I) 



257 



jli j .jjl_jl Uj La cj- 0 ^ I jlLi ^jla. t(jjjLi*jl ^Ju «Uj.i (JjI jlj Alxl ^jj ^»l jl ^ 3 *j 

J^l (jjJ j .I^jLojI j I^jIL^i j <GjL?u tlil^jLj ^LJI jA c _^=wlH51 aj ^uhj La J jl (jli — ^ILij 

jJauual Lmi ' -fl Ij^ I .lie. <~JjLij (jj ^i^j AS3 t jLsJill ojjS SjLkjll oOA ^IjJ (^ — lc 

-4-LajVl ^ji jjl£jJ oA*Jl oia fjj 4x.Lul 1 Vtj" ^la (jj j j ^jlLJI jSli (jl 

J"^^jIc ^Jc (J£ (_3j3 j)' t<ikill j ^1*JI L-buia-J (JjJjUljjj i4_LwVl ciijLall -lie j$"i»*u j 
^ Aijlx-a ^ JJ;uSl Uj La -LoU ^1 > ^ < nl l dljl£ Lafi 4j] I J jiil lifc (j* ja. 

ill&a iSJ^ **a > L>° ^ajj£ll J^>^Vl *J^J u!"* '^J 0 Uj-ljA-ai lLuIS '*Lajj — ^ 

■ ^-11 Ijjj Jj^la jjJ] ^jl La t L^-ajL-aiw ^3 J-La > i ll j LjU j2 

s 

rcjjlj jlS-a jjj! ^ (j»1626) I 7 . Bacon ^ uj^j*^ j-p- 

JljL AajjJjVl AfllSUIj jL-ij J JJ^u ^UalJ" :^Aj>cil .aJ JjL US i4 — iV tf— Uil 

(JJJ AIx^W j&Jl J \^\ j Lk^ ^pLUii LaAjJJC.1 J C<LulUlLj ^1*JI JbkJJ QA*. liiii J 4<ljk.i ^1 (jjjilJI 

Ailajll JjLj j ^jbj 4 <jjjj^j11 Aijx^W JiXj i±A <jl tj jj jl£ ^aa t^j^all ^i*JI j <i**»liJI 

.^AjiuLuH ^» jlxJI (j* 

(jx tiiliA (jl£ j] j ti^-lt.ri^Uj ^jl aV. jLi c-^l ^ Lajlj (jujjiil (jAi. jjaII i_jlj — £j 

jAj (^jjj^kjll ^ 4iL£i£l CiJ^i Ij^-^J t t -»(S » n'»> (^ jjc. (j^» «UA_a>»j 1 — <Jc. ^ — 

i_1jjiJI ^LoIlII jl duj'l ^3 ^la ILj3 (ji (j-a ^C. jll ( _ y lc t^^^ixll i_Sjjoi1i3 <jb — tlu^xll ^i*JI £$ia 
J j 5 Jllail Jjjuj ^jic ^La Oj^ 1 CJ^J *t^L>>^ g* 1 ^ <_iLljSI cs — 11 J — L-ajJ j — a Jji 

.^il .. (7) G. Le Bom jjjj) ^-il^ ^ j (6) Sediolct jj^-. j (5) W.Durant 
jl lIijjI j t jk*-J L ^laia (jjlij jtAj jl A«ja .Organon "u_^W- jj^" 1 >^ — * J 

Jjjl J^jJa 1 ' j i " AjLa^la ^ullj j a ■ blj V ^aiixujl (3^-° LajjJ t > aJjS (j l-iM ^ ^i*JI (_oJaj — « 



.54^ tJ/UljMall 0 * 

.32 ^ ijfUi jju*ii (2) 

.339 

. 534 r> 'jjtjJ — 



258 



J'^Lux-nJaJ Lu3 oJ^w_j-a ^llr^S/l aj*e jl tSJiJ t<£jLuj 

Lftl AJ ■ > ■xluiLmJ ^LuLlVI -fl aJI jj" '"■ flfr£ll jl <luall ^tLuol" J oLuJ LaC (jjSkJ i J J 1) 

. j u£ 1^ La (jjjLxi) V Laj 'vjV^ y-<\\ i Ig-i-a (jjllfcJJ Laj AfljLijdrt dilil^iJI J tAj Jl fiJ jl 0 fctd 

(J- 3 * J^J La tub J^aJ jluajVl j .(3^4} V U jljl t> J&l *ti^^ La jljl <j5ilj 

. ?*cj| . . . Ail ^jikilj AjLuV * lllbJ I (3-ajij lafl ^ I j ( ' " ' ulllj ' * la ill ^ 1c ^> 

^yic. ^ KJLilal^pJI aL-IuoJj t4j_a^judll *>jLuj jLajVI ^jlc i_Ac (jj^JJ (jl i^A <^*-°J 

(jli ^ill jJJfl! — £4^L? — ffr^ 'UJJ^ *Lai& Aii jL .13 <jr i*-ail Ia_a (Jj — aj .til — :u]l 

.'JJV^I ^1*-5L> ^La-jjj dllil^pd] £>juj ^i a-^J*^ JaljjiL <jj%^ 

oALill ^liu dip. (aJIHI aaI _jJJI JXl ^> JUJI 1i* jjjjII L ^xu ^ aJVjII 6— 

Ijl ^j-^aJiilj ' ' 1 ■ Ai ^C-liVI (jl J ^SJ <il^p- t^jliaJI (JJjuui (JLi^joi ^1 ^lil j_JJI o— * - 1 

J>s AjIc jjSlail — £-<fc=j tj\ — (3A»' La l^la j" :Ail jaJl ei* <jc ^jjoJI JjSJ I J^>* jil J^ajl 

J& jdiil j i<><al jaJI L_uS ^ clUj jjJ j^ja. U jo-aj j |jj ^^Vl jj^ U^"> 

^ Clixllj Jiai itiiii Jjj^u-oj jjc Ajj=>dll jaLuj ^ia Ioa ^^Ic ^giliLl ^>aj .^-uJI ^ u — "^^^ 

^ jiala l^eLal „Uj-s (iijjaJj ^J-aj o^Miij ^^Vl (JJ^j (j- 0 ^ V I aJ AiUj al 

1 j | .^i A Mir- jj| Lai 4_i aLa£j VI ^JLJ ^Jj i ^^>JI J _pJI (^^aj ^i ' J^-»il «A» jl^i« cAj a 

jx^aJ oJLi. 0^1 j (j£j (jj t>L_£sl 

t_j jiLa (jc tliUj LjjL oAj j3 ^-J^H iS J^' t^JJ^' (j' * J^' * J — 4^ A3 — — 



I jiaj La AhOLa ^ JJ^ll Cr^J 2 " ^ • J^i& ^juillll jjiill < _ s la. ^ixll ^Jjti ^ <JJ>i Jj — Lai 

^ tajljaJl <L?.jJ JJjlj LftjmV tAjjaJill JjUm Jiji ^3 ^lll Jxl^aaJI I jji-a <J^lll — it 

SjJj-all <_L>I jxJl J£*i (j-a Ajj-laJI Axalxll «_JjL|fcl\l (jVI djJLaa La] AlaU Aa. ^1 AijLLua ajj — 
jjjIj V ^jlj tAiljaJI aifc A_%,.^i ^»JiC. ^ i) <^JJ^' <— *ijJal' t>°J •^-?J : ?^ — ^ cs — ^ 

ji\ Lai" :!jUla ^j^— 1 ^ Ail jiJI oi* Jla (^Ic. ^3 t^laSH Jjjc. ^^ic. j >ajil 

" j- q J aJla. ajl j (j£j jl !iL-<al llui Aujc 



. 167 I i-U' i J>UJrl ( '^ 
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rfri rfh H>2 r\ 1 Xftl X&L 5&L fOl tftl Xffci £02. X&l Xftl iAz X02 £&l .X&L £02. Xftl Jf ^ 1 *" & 4 1 4 Kh r{>2 Kb 



£W»J Jj_>}Jl (jj^ J^AjLjc-VI A^jjalli-cJlj ^jLj^l (JjLjjJaail I Vjj 1 i ^vi\ 4 ">/*'*' J* (J — ^ 

jA jjjLJ! (jl jjVI Ai* (jl I jxt j" :(jjjLill ^jc ^ni-tll jLu*) J J jj^JI cJ^j 

(jjiijall jj ^»ja «Ulj tlfrji] Jiij t - J yH ^—^^ t^j-il j u^j*^ j- 3 ci^ 

.<jl£«a]l Jc uluLa lg mijl ejllaJl *^-ilj jLais ilgila. L»^Lala> jaluil ^£ si^-a 

La I jaIc jia (jnUll (jV£ ^jl j iaj_^aJI J 1$ miul "Ljj^ *-jjU> IjL&Ia i^jL^jVLi 1 . <ala a ,jlfi jlj .Sl^-ail 

<j<a ^jl ( llAja Si ^£ia IaLajui ^^ajjlla. .e-lau AlaC ajlcl <j-a £jLaJI Lai t j ; Ujall jj 4 ait 

( *1LlaSI jl£ |jl U j-a! JfsJ jl l$jl£aJ j±L\ qa ^ i * \M 4^jl£-a dlj-ej Ia jjiuuO jl 1 *i J 

. (2) "l^a l^k. 

j_aJ J a-lLj-Ji LjJ Jjj V V^c I^ALi UjLugLi V] J — «jJ V ^ — (jVj — J 
^ Vlj »4-uiSJU I^J^lJ ^^lill <wJjl>T)ll e-ljJJ jaJ La tjLl) La (JJ^U-aJ J^jlj i-aM j> — 

ja^x j»j3 JlSj" :A]j3 ^ t L> La£ t j-aail jao. JiS LaJS l*LLi «Oji JIjaII (_Ljj-j — Icj 

«ua j^Vlj 'Ajij ijm'i tiiJjJj jaSII i^Ljj ^ ^Ijjj t>bLull ^ La jjj ^ j^JI 4 — jj j — J\\ 

. (3) "^j^ill J j£^a Aila 

^LaUJI 4 jAJ lIj^i Jil dlil^pJI ^ ■ IJUJ J -Uuii ^^.1 J — a ^ — ijj^l^ (j' 2 — ^ (j—- 0 — 4 

4j| 4jLiLJ| j .^jj-^.iill (j-a jlau V J LjJuli Jc ^>£^j j LoJiijli i^Kti ^Lpi Jl iJLu^muj 

AuilJl j Va'iN i LjjIc i uSxlllj tlilal^iJI v . uuj LIJ>a1I (j-a u** "jaLojJI" J ^jfLi ^> — I j— i 

4iu^a j LaO (^J^l fi*-^ fjjj J J^ <il^pJI o jljjj (j-a (^J*^' J5*il '^!_>* (j « 6 ^ ^ 

Jll CjliljiJI {.Lull ;> liA j ... IJ jjJI JjSj clUj Jj j 4 ^L-JI j AjjjjJU JjS j.. n . ^l l jj^xj 

o^LJl JJC. AALi dilj Jl JLa ^ (J-yij : Jjj^ _>^^ A^Ja^ Jj ^' S ^"(_>- jiil (jC JaxJ "> 

^ jiJI j ^Jl (j-a ^jjj lilm-aJI j] (Jjj jiuiLujjl J La (Jla JjjliVI ^ vllVLli.j Aixj ^cjj — ajj 

Jj ^^"jLajU AjUjJox (j^Luuil eiA Jl* iiuil j :J_aL vllllj ^aj-a ^ — 3j .^"^t — 1! .. >t jj_aJlj 



.99 ^ ijjLJi jxA\ < yiJri (2) 

' ^ ij> L> i <*JJS J ^y*Jl e LJJt jjij jJxJl iyjU 



.44 ^ iJjLJl j.\-J.> < y>LJrl (5) 

.137^ ( jfUi^i (6) 
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j «^i>ji isijtj uji^ij tMJ iji >j>j ^^l^i g CJJ ^11 ^ijVi (> 

^1*11 jlS Ujj :Schacht &Boswrlh ^jjj jjj CiiUl "pL-yi djl jt ^ *U 
- o-J^'j f -^4) - JjI jVl r jl*J ^ jil l_iAX<JI ujL ^ 

Sjc^l ^ pljl ^> j^i ja E.Renan jUjj Ci^jJ ^ uujill J_*Jj 

/<$\ , ' t 

}■ 'JjaJI j ^=1*11 jOc ^Ja^» JS jl j i ^1 ^ j^j ^3 4j| j JiLL 

jU&I ^1 :3 ^UJI dit Alia jl£ j j <jl J a 



^ ^Jt ^ w-^v i( J*tiJ* ^1 J ^I^Jl ^Juy 1416 ^ . ^ ( OL-)V" _Ji./ ^- ?; 

.25 

.2/7 ^2~> l.u ..^.^L.-y>^.: N> 
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CjLjL gJjj^i -V^J S *^ Oj^ ^ J J— ^ ^J 1 -^ 1 J 1 — ^ 

OjS J viLi^i ^j^ll jl^Vl j ^ ^ ^ •<^- i * ]1 

f\jA> Jjsuj c^Vlj Jj% ^ Ui ^ M J ^ *H ^HJJ^ 11 

^ .^Ij^/lj tliUVI Aofcb A^ail j A^UI j t*UiH Ait Ui^il g—3 51 J— 'A-j—^llj 

£3j J^J U**^ J=^> ^ • J-tty ^ AcLiyi J^>J Jb-Vi li l JJ^ 1 

fr U oJbjVl cAjj *U JS3I ^ C L» jB l|2iL.- c J12B ^ »jj ^> t 1 "^ 11 

ij Jl^\j jUJi ^ j jjj f ubu Lii* ckjiji* ijA^ <j ^>ii ii^jU 

AiUjll AiL,jU cAlXjJl Aj i-LiS t> Jc. AlA^j Ajjib Ao_i c5 _ J^'l j 

Jilj cAjU^I t> Qn>VuH j lAlu JaI j Ail ^ t0 >u JS&I j cAj^j q-* j 

(jLw l >J a U St_j jxil oA^UI AjU& j j»U*l j> Aj V g^- ijj^l yr- 1 ^ 
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-GxftAl j fUJI ^ ji^JI J jli l^jlc i_Aiu Ail coU joll j ujVUUII lir _ a k Q U1I q 0J 

.t*u^ll (jjU_<ill ^ic ^1 AajuuIIj 
^ill el jVl (> lOlC CllaC.1 03 V] l^llUjOll j tllVll-ill flOA AW>I J a fC-J— II ^ lcj 

oOA Jla Oi.lj jjl jjOj J^Sj V 4A3j*_J ^ ujIjSII Aijxx ^Ui lilS j] ^JL—j V U U j 

juc. *l jl Jl jaVlj coUi^UI dlL ,> ^jjj Ujja c Jjkollj J^Jl ^> \^ Jl jaVlj CiU^XJI 

COjjj ^jl Ji SOjOc (jjj3 l^jic Cjja j^Ij ^ SOjI jll ftl jVI oloc ^ l^JUL-ia j ^jlxy A3 jima 

.(jOlx-al! jjc Jjlaj 0>u i^J^i]! c-Laic (_£0l 1^"'^ ■ ^ 
Lo-a n_j^)x]| ^jjl^Ull Aila3 ^jc CiAc. j^iilj tA3jXk>uJI jjc. frl jVI 1 ^* (J^* jj (jiajC LuSj 

: j^jj^LaSI j^A 1 jfraJ VI Oju 

(jjj JyJ-Jjll ^ AjL-aliw AjLaAl (jjjii <^C-I ^ JJ^ll (jl jki 11 d-i^UI <j c _ 1 

o Jfr**. dLjjjl ttlll jlillj (j^Luoll llxl jill (jjjll ^L>jJ ^ ^jjJJjl A30 03 j t j jU-<Jl 

tjjj j^lkill jjju j^Jbl ^oll E. Wiedemann (jLaoj ^^Vl ^^.Vu.i^H A^-aU. j ^ j^iu^oJl 
Jj%3 Aldo Mieli j^l JLtuVl Jj.rin.JI U jljjVlj ^jj^Jl o'Ji' 

L^jj/ t^jj^l l^Juo ^1 ^jjll Jiull CjIjjOSj Ok. ^LilS liA cJuj jji ^» j'nj" : jLUl lj A 3 

a OA jOlj (jl ^jJalkiUj ljIu jiMl C-J^xll ti*-aj ^^ill 4j1L1I ^jtull £j 

^ Ajjuiill jLj <_j jjcI <j| lik^V jj i_i jUHI <il ^ Aj jl^o j jjaA\ Ahjla ^ 4 — Soil 
.^t*llOxiA A30j a jl jail A^jJ ^LS ULo^ jSj ^1 j 4 1 6 77 OjUll j jUJI 

t!il!La (jjlll^ t^j^-i'il (_pi*J ^ ja^l jl (jjLiOju-o viljlij LoOic- jill (jjjll A;L<sA| | J<aSj j 

<jOa.l£ jill ujjll£ Aollj Aj^U. Jj^j ^HILj ,.jll*-J ^0_J1 j—aVl % J) >M a^all j 

Amber uijjx^ll ja _j>1I jAj _ Lij^ill j (>ajoll ^ j Uoixi JIUI ^^icj 

lAijL (^C-J^l UJJ^I Cf" W^H ^-S^J^-VI ^jjjJI ^jubjl tjjujjOikull ojaJi i-^A-a j A 

'"(JjoOjujj ^-JJJ UJ^ic-J OaJ j jAj i .. ik't lb b_^0\l! (jjj ^>uIj3 (J^l J AiiJj (jlillij Lul j" 

dyj- 1 *"^ AjCjil! tjl jjVl ^ Aiiilall (Jjjill jjOSj ^-Ualujl Ajj (Jj 1 u.i^ loA ^yu 1 

■ .Ql\juc\\ ^jk ^ AOjOijl £-^J*ll ^ VJ , hn ^1 ^oll ^aVl lO^.! 3 



.211. 
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^ 4->Jisj {jill j jjlll ^^Lajll ^aLJI lilll) •UfVii — .^i_j$£Vl Lai j 4jL%I*I Il_Jj3j &Li j< V .l 
ujj ^ ujj^ J ^] s-M^Vli * (if *i>J j^Vl l> ol — I — jLa _ jIj — uoil 

J~^£tJl ... <t jxUj nMj «*JU».il jx^aJI J 4jjLaU t_£^l ^ASkVl 

i «i-^-> jjUJI ^ jlA Ljjj^a JaAj y jji* jiS/l Au^l t> LuW^ ujfe if -* — ^ j Corundum 

Ljil jll ^Ajjjill jjU-fl L-LuiSj ^1 jA-aLutll (j* L_ul_ajill (J^wj lj*-J JJ JJ J^ ' frjl ^ ^ — 9 

.£ jj^all 

jl _ jl jjl^I JjUJI jflUli Lai If jjL-aJC ^ja jljl J^wj Jl JAa.Vl iJlljSLJI ,j_al £Jw J;l3 

!5US Jaji La-a liLjLj-laJI j jj^JlaJI djlaS jpa ^jaj Jj JJ3 _ JjJ^I fl^V l 

ji j] ijVI AjIc Lac. I jjjS ^ jjjJI .lie jA^-Vl j s-^Sfi ^j^M u# <J**iil ' «Vi Vi V j 

(3) .4. 1 J| 5.95 oh U C j\J» fXjfil i-ili-V ^1 ujjJI 

AaAc <aj3 (JLl3 jll (jiii J JlaJ jJl J JjJ^ ^JJ^ J^ *J — A*^ laa^Lall j — a — 2 

(jAx-aJ L yuij La Lai teAj*J LU ^jJil (jjlx-aJI p jlc ulnJbi jl Jl__*J Vj .-a tA aU 

Jt c> mj^W unjUi; J ^jjj" :Jji) j] Magnetite (j "J^' ; ^ 

^5 Li! '*"< j .LuaiIj (3^' J ^° C5J^J tij*>i'^» (J^iil Lpx jlS La — a. Ljj — a i_k« JaJ 

^jil Jj^JI Aa.j Jj «oi j3 _i jaII ojiali Jxill j3 Aio 4jJa3 (, . (j — a L^j — SI Ci — 

J <JU-a V J . JUaJ Ajuj^l t> jUlall Ojj (^J tft ^ J ^ ^ ^ ^J— ? 

jjjuilS lj .^ 3 ^l ...AjiJ -uii. - icLjaj] -Gc. l-iL>jJI liilj Jjjl jia 4^ jll dlij <:l jj (jl_S t_j — iL=J\ 

jA ^..jU'.; ^11 j^jLAj 4ii«laJI 4ajLLaj£ jJiJI jAljiall ^ Ajl l^jJlA\ oljj Lai 1 *1 , .. j . wl l ai*JI 

Martitc jUI ^ u- 13 " Jj 'C^ 1 • lA*^ 1 J ^j^ 1 J- 1 ^ 1 

liA Lr u-a j . (6) Martitisation ^Laxil 6 iA Ja ,3lk}j Hematite ^ La^l j^u I jj^ * 

^Jj Laiu CjJJjLail Jl J AjV AjJju^LlLa Llli*^ 03 JfaJI ^ia^ Jc J_jA.j-ail (_>aJ — LLii^ll jjl 



.3945 ^2 r ^v/; ; > :^' a) 

/[course of Mineraogy, A. Belekhtin, p. 264. (3) 
^UJirsju, .jiUi <45IS^ 6 C (~) «t. juuij ci* JbLi^M'SS^'d' J ^ u <jUJ< <v 

.4~LaJl ^ji'lj SjLztJ-l 4j jJaJj 

*" (5) 

,213 \j& ij/L~> ( fiLA-i 
A Course of Mineralogy, A. Belekhtin, P. 276. m 
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O^J Ctystal form ^ jjLJI Jl^J! !&j ^L^> j i> jj ja Jjj^JI j viuiai ^ _ 5 
^j^jll au*£I) Spinel "JoiA*-" 0^ 'u^ 1 ^ 1 ? ^ 4_L>lij ^Ui "J_ J J]|" 

Uu^j j] ^Crystallography cJjjUI <> i V ii t ^( r Jj -u^ 

t^VUI 0- ^ SjSlI L^l oUjVI ^jjULo J i> gr-^j Cubic 

gJUill ^IaJI ^Lkj " Jiu_^" (jA_^ aj_JI ^i_JI Crystal system ^ jjL-Jl 

jaxJI i^J ^j^Ui f Lkiii ca^j <> Jjl y, ^j JJ: n3l jli .j-Jcj . (4, Hcxaoclahcdron 

:d<MU 

c3j>- J 1 ^ t> ^W- c^ 1 ^ j^ 1 t> j^ 1 ^ c> u^j u-^ 1 -^' 

^ iSj*$ v-Ul ^Ij33l JjU1> Ujj^j dij^ Jll j i^iUjJI Jill t> y jii 

>UaJI J jAj ^Uil iu^ t_u*J tf^A ^jI jjII c_uS Jaj Aj ^MJ! i^L-j J 



A Course of Mineralogy, A. Betekhtin, p. 274. {4) 
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J t jja oi b & j .(-sjj^I jALko <^jl qa Six. ^ix ^JL Lau3 ^Luull ^— ic 

I Lc Ajulla ^ <> ciJ 1 ^ 1 t3j" yr^ ^O^ 1 "k^ 1 ^ U ^ ^ 

_ Aula i_l=J jll (> jlS 03 j tt-itSIl J^oil j^^cLJ! (JjS^JI J] (jia^l (jiljJU—i f_J _ 5 

^ ^^liluu V Ji* Vjj^II jW^I *U-Sf ^-LJI j-M J - 

t)j i^\| ^ cJ±A*i j ^j^i ^ iCAt ^k^lL bU£ Ala J*^ ^iffl j-Vl * jji— (3^-^ 
^Uill t> ^aj U ^Lu! ^ ^ jb^a u 1 ^ J c?^ 1 JUi ) 0-^ 

L ^ill <> Ji^l ^ ^ obu j J*li Lula ^ ^ J-L_i Ll_S Ijjj 

\ ua, ^ o\'» Lj ic. s jC^il oOA OAsJ Uj 



.42-40 ^(Jxp^^ ^ hiA) z b^. A9S9 ^ <149 ^ 
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jlL II ^Ul — ' J 1 J — c 

.1969 a j*m 

I'jj&tili i&fJtjJI <*-lLJI ti—uiJJI jh t^j—jjLlj 

.1969 

< ^ (JLSj jjinn Jjjjti J 1 — 

. 1991 

. J iZJtAsJI f&iiJ J — "V ^ 1 — c —16 
£jjjLj[ j j ^ii£/ 4 cLJl al — JtLiJI sJjjS 

.1982 ioMjL^yij 

iJjh j+ jJI l-i—jI j •Sil—3jli~JI > . i ... ! L? jc —17 

jjuyi jh cji jj.Sdo t<Lx->i jii <«j — ui 

.19(91 "^>jj# 
jb '^tij jjji ja^/.j tjj*\. — Jl j — _ 18 

. 1 927 <$j* till <<jj^I 
fkll jjki *j-Jj ±jj-*JI Ji-c f , Ull - 19 

is jaUHi (flail jh '(j-wja <— « — ">jj -i — 

. 1962 

. J JJ (JUjJ . J i^JjlUI ^ (Jdl — 

(jiSuil j iSjL ■ J_J \11 iu ^J*// 4x*uj j*all < > _8. ^-i Li ^j-^ 

.iu^j/ sjU^ji ^-k. ^y—^yi j-^i - 21 

jh t^j^l slaz.1 Jj^i^ jfi ( ^->lj J n ? 

.19ci'J iSjAtSB <Jjj£I 

jlj t^jjjjjjh Luut JU^I . J (jjl jJu±*yi <i — "lis — 22 

. 1 977 iijAlMI t<~J jU-JI 

( jbjUi jjjji . j ( ^y^yi ^jJi W js - 23 

\U jJI . J..U ..I I ( $7 f*j <ij**JI <i miLi 
. 19cS5 <±tj£i .«— i/jS'/ j Jj^I j ti&l 
fJiJl jjc t j^UJI i j-dJI -y-idl j jlj—^l — 24 



. / 9J4 <i J& Ull ' hj^JI ^jjSJI jh 

^XJJ^LJI jh jjll jfJ j^i <^yi - 2 
. 1 992 ii jJLJI -M*// 

iiyj/ (ijji^yi iiii t^Ljyi j&ii ^kci — j 

. 19S4 » jaISB ti->k&ll i*LJI hjj^aJI 

(^jjull jXill J&k fX-^yi C L_a£i ^yji— > — 4 

./W «c^ J *<2J*3 
ijAillj <c L LJIj £jjjj}l jh — i <-ZljjJ — " 

.1969 

.J < <U J«J ^J*ll eLdxJI jjJj flxJI njjl — i'_ / 

.1967<ij>m 

^Jc tijjjti <p j tfLJI fj — L// ^yj/ — i' — <J' 
jTiillj kIjLJjjII <i %jtLJI 4 uluijjJI <j — lie 

. 1 9(99 (Cjjjjj i^jj yll j 
JaiLS ifX-^yi Al j—i- 9 

jjiill j <iUilll ^jL jil iJ J^jJI 1 12 fJ j <s j*^l 
.1978 <cuj£lt <^hyij 

ji?jyi <i i£«> i^j—c jo* — ".jj — 

■ 1974 j*UHl i<jj^JI 
jUjjII jji i j*l j?Jl <i ^ — i j-^L^JI — II 
(jLI jMsl <cfj& jZll fJL" Jtf — ijj&M 

.-a 1355 ijSjS 

A \ if jluijj^. <_J[Lj j2l tf^Luiyi a jLjo^. — 12 

.1994 tijAlili t^AjSH 
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.1939 ajtliS <<wJI Wl 

JU-29 

jjjj .it jaUJI <c_u£// ^jiic <^ — L jZJI ^ jl — o 

. J (^jj&J (Jiiuaiji -lie { y It II <JJ hi — SO 

(JjJu (^LabJI <iilju]l Jjj^JI jh ^-jLi 

.' 19<S'6 

/I Course of Mineralogy, A. Bctekhtin, — SI 
l]cacc Pub/; Mscow. 



UJLJI <j?J <<SO <xJJI jl jJ—i 
. 1 96S iZj*Ui]l i jJaill j ioa. Jill j 

(Jhfi^ i < J jh \a Jji Jl*+ ' '-r 1 — — 20 
i'iyAUHI <i_i jLx^all j)j ijjj^.1 j JPJ&JI Mil M C 

•Lia. jj t jbj >( r ■* fivLuijyi gcj jLi fJl — to — 27 

<iu5C< '^y-in i^^^f cif^ ' — fifty i 



□□□ 
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